CHAPTER 3

THE UNDERGRADUATE EXPERIENCE IN SCIENCE,
MATHEMATICS, AND ENGINEERING

To maintain and improve its standard of living, th@atterns in Undergraduate
United States needs a citizenry and workforce inform ucation

in science and engineering. Higher education is essenti
to this goal, but completion rates of undergraduate study A decade-long pattern of rising undergraduate
in these fields are unequal—women and minoritiesnrollment among all students in all undergraduate pro-
except for Asians are underrepresented comparedgi@ams ended in 1993, when 210,965 fewer students
their presence in the population. This chapter examingsrolled in higher education institutions than in 1992, a
aspects of postsecondary education in science and eRgpercent decling(See appendix table 3-1.) The num-
neering from enrollment to graduation in 2- and 4-ye@ers dropped for both men and women; however, the
colleges and universities that serve undergraduates amg@inbers of students in all racial/ethnic groups other
in some cases, graduate students as well. than white, including foreign students on temporary
This review of the undergraduate level examinegsas, continued to rise. There were 3 percent fewer
changes in enrollment at all institutions of higher educashite undergraduates in 1993 than 1992 (although 7 per-
tion, both of students intending to pursue studies in s¢ient more than in 1980). Hispanic students increased by
ence and engineering fields and, very briefly, of otheraimost 3 percent between 1992 and 1993 (about dou-
Because of science and technology’s increasing impéfling between 1980 and 1993). Although American
tance, more students need more science, mathematiagians’ numbers went up very little (under 2 percent)
and engineering courses either to fulfill general requireetween 1992 and 1993, their increase over the 13 years
ments or to select as electives. After a considerationés over 44 percent. Blacks, up less than 2 percent from
some of the characteristics of the first 2 years of under992, increased their numbers by more than 26 percent
graduate science, mathematics, and engineering edusiace 1980. Since 1992, Asians increased by about 4
tion at 2-year and at 4-year-and-beyond institutions, thigrcent (and by 155 percent since 1980). These trends in
chapter looks at selected patterns in undergraduate ggirollment portray a growing diversity within the stu-
ence and engineering study and discusses educatiafeit population and provide a context for considering
environments that influence attrition and retention ithe outcomes by discipline areas.
these fields. Although total first-year enroliment at all under-
This chapter notes certain trends in the postsegraduate universities and colleges was down by 17,054
ondary experience of members of racial/ethnic grougsudents full-time, first-yearenroliment inched up by
underrepresentédn science, mathematics, and engif.5 percent from 1992 to 1993. (See appendix table 3-2.)
neering studies, sometimes in comparison with thakian and Hispanic enroliment, which increased by 7
reported by undergraduates in other fields. It makeegrcent and 8 percent, respectively, accounted for most
some distinctions between the characteristics of studestshe overall increase.
in associate-level community and junior colleges and First-year, full-time undergraduate enrollment went
those of many first- and second-year students planniggwn from 1980 to 1993: men’s enrollment declined
from the outset to finish baccalaureate degrees. It amaere than women’s. The drop in white non-Hispanics
lyzes both enrollment distribution and outcomes—the
kinds of degrees earned—among target groups e

across d|SC|p|meS and institutions. 2 The enroliment data for the complete population of higher education stu-
dents are from the U.S. Department of Education, National Center for
Education Statistics, Integrated Postsecondary Education Data System Fall
Enrollment Survey, an annual data collection that obtains information from
all accredited institutions of higher education in the country and imputes data
for nonresponding units. Like many surveys, these data separate Asians (who
are overrepresented in science, engineering, and mathematics in colleges,
1 According to Bureau of the Census projections, the minority population universities, and the professions) from other minorities. It also often distin-
on the rise; the workforce as a whole, unlike the population, is less than hguishes between “all institutions,” including 2-year colleges and “4-year and
female (46 percent in 1994) (Day 1993; U.S. Department of Commercbeyond.” The National Center for Education Statistics, however, does not col-
Bureau of the Census 1993a, 1993b, 1993c, 1993d, 1993e). lect data on student enrollment according to field.
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both in numbers and as a share of the first-year, full-time Some 37 percent of undergraduates received finan-
group—from 79 percent of this group in 1980 to 72 pecial aid in 1992-1993. (See appendix table 3-4.) No sig-
cent in 1993—accounted almost entirely for this declinaificant difference is evident between students with and
Numbers of beginning full-time students from nonwhitevithout disabilities in receiving financial aid overall.
ethnic subgroups, like minorities in other U.S. populasreater percentages of studemtishout disabilities in
tion groups, continued to rise: over the 13-year periobearing, learning, and speech received funding than
Asian/Pacific Islanders went from 2 to 5 percent of thihosewith such problems. On the other hand, a larger
group; Hispanics, from 6 to 9 percent; blacks, up by hatfoportion of students with orthopedic, visual, or other
a percent to 11 percent. health-related disabilities received financial aid than
Six and a half percent of students in 1993 reportéldose without them.
having a disability. (See appendix table 3-3.) Under-
graduates claiming disabilities ranged in age from le§g||-Time 4-Year Enrollment
than 18 years old to more than 30. These students had
about the same degree aspirations as others. (See fig:tl_ureA,b‘-"Ut 75 percent of all students were enrolled full
3-1) ime in 1993, continuing a pattern that had been stable
Veterans were more likely to have a disability thafp" over a decade. Women and underrepresented minor-
were nonveterans, and older students were more likdly Students were as likely to be attending full time as
to have a disability than those under age 24. Undt ite males, and over 80 percent of Asians and foreign
graduates with disabilities were more likely to attengtudents were enrolled full time. Women were 52 per-
school part time and to go to 2-year institutions than otRent of the students en'roII_ed in 1993 on a full-time basis
ers, who clustered in 4-year-and-beyond universities afifi4-year-and-beyond institutions. That year they made
colleges. About 6 percent of students majoring in sc&iP 54 percent of total gnrollmen_t at such institutions, up
ence and engineering had disabilities; so did about™®M 51 percent of this group in 1980. (See appendix

percent of those in other fields. table 3-5.) _
Minorities and foreign students made up 26 percent

of full-time enrollment at baccalaureate-level-and-
beyond colleges; underrepresented minorities, 18 per-
cent, an increase from 14 percent in 1980.

Figure 3-1.
Degree aspirations of undergraduate students
by disability status
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Trends in enrollment of first-year and full-time,
first-time, first-year students are important indicators for
future enrollment in higher education. They not only
reflect to some extent the size of the population tradi-
tionally entering college, but they also reveal changing
patterns among students’ higher education enrollment
choices. The number of full-time, first-year students at
4-year-and-beyond institutions, a number that fluctuated

Undergraduate
students not reporting
disabilities

0 20 40 60 80 100 during the 1980s, remained 5 percent lower in 1993 than
ST SIS it had been in 1980. (See appendix table 3-6 and figure
3-2.) This trend parallels an overall decline since 1981 in
I Certificate/other formal award [ Master's degree the 18- to 24-year-old U.S. population (U.S. Department
[l Associate’s degree O Doctoral degree of Commerce, Bureau of the Census 1995)

B Bachelor's degree B First-professional degree The full-time, first-time students enrolled in 1993
remained 5 percent below 1980 levels. A slight—1 per-
SOURCE: Henderson 1995b, p. 3. cent—increase in this cohort between 1992 and 1993

comprised about two-thirds women and one-third men.
Women were 53 percent of first-time, first-year students
3 Other National Center for Education Statistics data offer selected info‘Jj 1993’ up Only S_“gh_tly from 52 percenj[ in 1980. Since
mation about postsecondary students with disabilities. The U.S. Departméhien, however, minority enrollment has increased. More
of Education’s National Postsecondary Student Aid Study in 1993 ask : ; ot
undergraduates and graduates if they had a functional Iimitation,disability,t_frﬁan twice as many ASI_an students were among f":St
handicap. Each survey participant responded to a set of six separate questitmde students enrolled in 1993 than 13 years earlier,

about particular disabilities. The National Center for Education Statistkﬁging from 2 percent of that group in 1980 to 5 percent
1993

weighted responses to produce national estimates for the student populatt
(See appendix A Technical Notes.) In
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Figure 3-2.
Full-time, first-time, first-year enrollment of minority students at 4-year institutions, by sex and race/ethnicity:
1980-1993 (selected years)
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See appendix table 3-6.

In 1993 the numbers of men and women enrolled &&st-Time, Full-Time College Students
full-time, first-time, first-year students at 4-year-and- p . d ed ion infl heir chil
beyond institutions had increased slightly over the pre- Farénts income and education influence their chil-
vious year, but fewer male foreign students on tempa[ens_college attendance and success. Studies of first-
rary visas were enrolled. (See appendix table 3-6.) Tha" first-ime students found that Asian students were
number of full-time, first-time, first-year Hispanic sty-More likely than others to have_ parents with Incomes
dents at 4-year-and-beyond institutions rose by almosP¥e" $100,000 (19 percent had incomes that high), fol-
percentage points over the 13-year period to 8 percen{@}€d Py whites (18 percent). (See appendix table‘3-7.)
this cohort. The numbers of blacks enrolled for the firdt'S NOt surprising that students from these racial groups
time continued to increase in 1993 following some intef/€r€ Most likely to receive financial help from their par-
mediate decreases in the mid-1980s. Black studefifdS: About 68 percent of white and Asian students
were 10 percent of first-year students in 1980 and ﬁﬁe“’ed $1,500 or more from parents or relatives,
percent in 1993. Although the numbers remain smalfhereas fewer than half of students from underrepre-

some 2,000 more American Indians were in college f??r;ted mlntorétle? h'acti sgph ald: Seventeijen percent of
the first time in 1993 than 1980. Irst-year students intending science and engineering

majors had parents with incomes over $100,000. Only 6
percent of black students, 9 percent of Hispanics, and 11

4 Every year since 1966, a large sample (for example, in 1994, 237,777 stneed an 85 percent response rate; universities, 75 percent; and 2-year institu-
dents attending a cross section of 461 universities and 2- and 4-year collegéshs, 40-50 percent. The responses are “weighted to represent the national
of first-time, full-time, first-year students have taken this survey. Surveyenrollment patterns of the total 1.5 million first-time, full-time freshmen
cosponsor (with the University of California, Los Angeles) the Americanattending some 2,700 institutions of higher education in 1994” (Henderson
Council on Education provides an invitation list of some 2,700 postseci995a [chapter 3], p. 5).
ondary institutions to the Cooperative Institutional Research Program, which For reasons not well understood, 2-year schools participate at a much
solicits them for information on matriculating students. The data gathered atewer rate than baccalaureate- and graduate-level institutions. In 1994, only
analyzed and published annually Bse American Freshmamnder the 24 of 950 2-year schools returned surveys, compared with 437 4-year-and-
direction of Alexander W. Astin. (In a volume concerned with gender issuesheyond institutions (personal communication, William S. Korn, 1995).
however, most references to beginning college students will prefer “firstBecause of this low response rafmen, Minorities, and Persons With
year” to Astin’s term.) Disabilities in Science and Engineerimg general uses only Cooperative

To be included, postsecondary institutions must pay a fee and poll largestitutional Research Program data on 4-year-and-beyond universities and
numbers of their first-year, full-time, first-time students—4-year colleges colleges. When 2-year data are included, a footnote so indicates.
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percent of American Indians had parents with incomes The pattern of higher grades for women, which pre-
that high. (See appendix table 3-7.) The parents of abweatls overall in college as well as high school, is also evi-
33 percent of black, 26 percent of Hispanic, and 20 patent among science and engineering majors. For exam-
cent of American Indian students had incomes undgle, nearly two-thirds of female mathematics or comput-
$20,000. er science majors achieved a grade point average of B or

The educational attainment of parents of studertiggher, compared with fewer than half of the men who
from underrepresented groups has increased since 1984jored in those fields. In engineering, a higher per-
Because favorable home environments tend to leadcentage of women (63 percent) than men (49 percent)
better patterns of educational achievement, this seemeported a B average or better. By field and by race/eth-
hopeful trenc. Black students’ mothers had the greatesticity, the distribution of college grades varied consider-
increase in years of formal education. The percentagely. (For further information, see NSF 1994, p. 50.)
earning only a high school degree or less decreased from Asians (49 percent) were the most likely to report an
53 percent in 1984 to 36 percent in 1994. An eveh average in high school; blacks (17 percent) were the
greater increase occurred among black students whésast likely. About one-third of white, Hispanic, and
mothers had earned a college degree or more. In 198#Merican Indian students had an average grade of A.
that number was 23 percent. By 1994, it had increased Prospective female first-year mathematics and sci-
to 34 percent, about level with American Indians’ stuence majors had taken nearly as much high school math-
dents’ mothers and well above Hispanics’'. White stematics as had their male counterparts in 1994 (98 per-
dents planning a science and engineering major reportsht of both genders completed at least 3 years). Women
parents with the most extensive educations—over halfwbuld-be majors, however, still took less physical sci-
their parents had a college degree or higher. The propence and computer science and more biology in high
tion of parents with limited educational backgroundschool than their male counterparts. (See appendix table
dropped. 3-9.)

Percentages of students whose parents had college All racial/ethnic groups also increased the amount
degrees or more also rose. The proportion of Hispari€ mathematics studies; between 95 percent and 99 per-
students whose mothers had baccalaureates or moeat studied the subject for at least 3 years. In contrast to
went from 19 percent in 1984 to 24 percent in 1994he pattern in mathematics study, all groups except
their fathers, from 23 percent to 31 percent. (See appevhites and American Indians took less physical science
dix table 3-8.) In 1984, 22 percent of black students 1994 than in 1984. All groups except blacks, howev-
reported that their fathers had earned baccalaureategmtook more biological science. Asians and whites took
more. That percentage increased to 30 percent in 19&s computer science in 1994 than in 1984. By 1994,
For these groups, the percentages whose parents thedpercentages of all groups studying computer science
high school diplomas or less dropped: for fathers almost leveled out. (See appendix table 3-9.)
black students, the drop was from 60 percent in 1984 to Choices of major showed distinct differences across
46 percent in 1994; for fathers of Hispanic students, tigender and racial/ethnic groups; although less in 1994
drop was from 60 to 51 percent. In 1984, 60 percent thfan 1984, the differences remained. About 31 percent
Hispanic students’ fathers had no education beyond high white first-year students intended science or engi-
school (64 percent reported that their mothers’ schoolimgering majors in 1984 and 1994; however, more white
stopped there also). In 1994, these numbers droppedvamen (26 percent compared with 23 percent) and
51 percent and 54 percent, respectively. fewer white men (36 percent compared with 40 percent)

Grades in high school can be an important predictatere choosing those fields than was the case a decade
of success in college. Full-time, first-year women stiwearlier. Fewer first-year Asian students (45 percent com-
dents were more likely than men to have earned higared with 49 percent) planned on science or engineer-
grades in high school—36 percent of women comparédy in 1994 than 10 years earlier; Asians nonetheless
with 26 percent of men have grades of A—A+. (Seemained the racial/ethnic group having the highest pro-
appendix table 3-7.) Students planning science or engertion so choosing. A greater percentage of blacks
neering majors have higher high school grades than oifitended science and engineering majors in 1994 than
ers. Within this group, the women reported highetO years earlier. The percentage of American Indians
grades than the men—47 percent of women and 43 pellanning a major in these fields went from 27 percent to
cent of men had average grades of A in high scho8D percent. (See figure 3-3.)

Although the gender difference in grades persisted, the In all cases, men were more likely than women to

differences between women and men were less thglan such majors. More than half of first-year Asian

those among all students. men students (in 1984, 60 percent; in 1994, 53 percent)
in comparison to somewhat more than a third of first-

, year Asian women (37 and 36 percent, respectively)
5 Since 1985, one parent of all doctoral degree earners except Ameri

Indians has been likely to have earned an advanced degree as well as a ﬁi@ﬂned science or engineering majors. (See appendlx
elor's (Smith and Tang 1994, p. 101). table 3-10.)




Women, Minorities, and Persons With Disabilities in Science and Engineering: 1996 29

have visual impairments than to have other disabilities.
(See appendix tables 3-12 and 3-13.) Between 1988 and
1994, more students were claiming learning disabilities
both in absolute numbers and as a percentage of the
group with disabilities. (See figure 3-4.)

Freshmen with disabilities were more likely to
enroll in 2-year colleges (41 percent) than other fresh-
men (33 percent); the latter were more likely to be found
in universities (25 percent) than were students with dis-
abilities (18 percent) (Henderson 1995a). Although the
personal and family backgrounds of students with and

Figure 3-3.
Percentage of freshmen who chose science and
engineering majors, by race/ethnicity: 1984 and 1994
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Asian without disabilities were largely similar, the former
tended to be older when they entered college than tradi-
Amfr(if_an tional freshmen enrolling right after high school. Fifty-
naian

i

two percent were male and 42 percent were white men,
making both groups overrepresented among students
with disabilities.

Disability status of students did not appreciably
%ect their interest in particular fields. On several other
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See appendix table 3-10. PEE

Not all prospective science or engineering majo
are committed to careers in those fields. For example,
1994 under a quarter of first-year students planning
major in science or engineering planned engineeri
careers; in 1984, nearly a third had chosen engineeri

its, students with disabilities differed from others.
udents with disabilities were more likely to see them-
Ives as above average in creativity and stubbornness
d less likely to think themselves above average with
Of the men planning a major in science or engineeri _’ga;rthr?i ssgg:[feo rﬂf'gfgﬁ:k?/r s%ﬁﬁgg{ggn?grl%' n(gsfrz ;ﬁ;fn
41 percent in 1984 chose engineering in contrast o Wwith disabilities is similar to that reported by Seymour

percent of the women; in 1994 the percentages h i H X
: unter (see box on page 32); on the other hand, stu-
dropped to 35 percent and 11 percent, respectively. A nts with disabilities rated themselves as more creative

11 percent of these majors thought in 1984 that th o
would eventually become computer programmers d artistic than others (Henderson 1995a, p. 24).
percent a decade later). The largest percentage of &, Role of 2-Year Institutions
racial/ethnic group intending an engineering career Is
Asians (19 and 13 percent in 1984 and 1994, respective- Two-year institutions often have specialized mis-
ly). Among freshmen intending a science and engine&@ions. In pursuit of their role in postsecondary educa-
ing major, 5 percent planned careers as research scién, most community colleges serve several roles: they
tists in 1984, 7 percent in 1994. (See appendix table [Bepare students academically to transfer to baccalaure-
11.) ate-level institutions and provide vocational, technical,
About 1 in every 11 entering full-time, first-year
students in 1994 reported at least one disabili

Figure 3-4.

(Henderson 1995a, p. ¥About the same percentage o
freshmen with disabilities at baccalaureate-level-an
above institutions chose science and engineering maj
as ones without disabilities. Within those fields, th
largest percentage of students with disabilities chose 1
social sciences (over 10 percent); the smallest (undet
chose engineering. First-year students who plann
majors in science or engineering were more likely 1

6 The Cooperative Institutional Research Program, which has asked a qu
tion about disabilities on several occasions since 1978 (it now so queries ¢
dents every other year), asked in 1994 “Do you have a disability? (Mark
that apply.)” The choices were “none, hearing, speech, orthopedic, learni
disability, health-related, partially sighted or blind, and other” (Astin et al
1995, p. 106). (See also footnote 4.)

The fact that more than three times as many students responded affirt
tively to this question in 1994 than did in 1978 may reflect different repor
ing policies rather than indicating a three-fold jump in the population of stt
dents with disabilities: “Students who respond to [the disability] question a
self-reporting their disabilities.... It is unknown how long the students hav
lived with their conditions or whether they have been through a formal dia
nostic process” (Henderson 1995b, p. 6).

Full-time college freshmen with disabilities, by type
of disability: 1988, 1991, and 1994

Partially sighted
or blind

|

Other

Health-related

Mobility
impaired
Hearing m1988
m1991
Speech 01994
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Number of students

o 4
a1

NOTE: Because of multiple responses, percentages may total more
than 100. Data from 2-year institutions are included.

SOURCE: Henderson 19953, p. 9.
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Figure 3-5.
Full-time college freshmen who felt they were above average in ability ratings: 1994
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NOTE: Data from 2-year institutions are included.

SOURCE: Henderson 1995a, p. 22.

continuing? and remedial education, as well as offering *About one-fifth of all students in 2-year col-
options for community service. leges offering engineering technology are pur-
Community colleges and other associate-level insti- suing studies in the field.
tutions operate in every state and enroll half of the stu- <“Two-year colleges emphasized the teaching of
dents who begin college in the Nation. Since their ori- applied skills slightly more than they empha-
gins in the early years of the 20th century, 2-year insti- sized fundamental science and mathematics in
tutions have played a major role in higher education. engineering technology” (p. vi).
Most 4-year-and-beyond colleges and universities admit For information on the relation between profession-
only students who meet certain academic requiremerasand technical workers, see Barley (1993).
Two-year colleges have traditionally exercised less From 1980 to 1992, both the number and the diver-
selective admissions policies, thereby providing highsity of students attending 2-year institutions increased
education to students who otherwise might have besubstantially. (See figures 3-6 and 3-7.) Despite a slight
excluded. Two-year colleges often serve students wHwop in total and full-time enrollment, community col-
cannot pay high tuition, who have to attend part timéges continue to attract large numbers of older and part-
and/or whose high school preparation was inadequaitee students, as well as women, members of racial/eth-
(Cohen and Brawer 1989, p. 14). nic minority groups, and individuals with disabilities. In
About one-fifth of the students who attend a 2-yed993, enrollment at 2-year facilities, like that at other
institution eventually go on to a 4-year college or a unpostsecondary institutions, slipped slightly. Since 1986,
versity (Adelman 1988). Most associate-level instittwomen have been the majority of both total and full-
tions have also assumed a special mission in relationtitne students in 2-year institutions (in 1993, 58 and 54
education in scientific and technical fields (Burton angercent, respectively). (See appendix table 3-15.)
Celebuski 1994). They find that Enrollment in 2-year schools is more prevalent among
«“An estimated 725 of the nation’s two-year col-  minorities than whites. More than half of American
leges offer engineering and technology classes. Indian (54 percent) and Hispanic students (53 percent)
About 500 offer science technology courses.” attend 2-year colleges compared with 44 percent of all
students. (See appendix tables 3-1 and 3-15.)
7 That is, postsecondary study mEcessarilyleading to a traditional bac- y: The attendance patterns of the -Stu-dent populations
calaureate. differ between 2-year and 4-year institutions: 63 percent
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Patterns Among American Indian Undergraduates

Data on American Indians in higher education mayAbout 14,000 of the American Indians in 2-year insti-
be unreliable because of students who change theirtions enrolled in the tribal colleges that became
declarations of race/ethnicity after they matricufate. possible in 1978 with the passage of the Tribally
About half of the Cooperative Institutional ResearchControlled Community College Act. Nearly all tribal
Program respondents who identified themselves alleges and universities are located near tribal lands,
American Indians or Alaskan Natives as first-timeand nearly all are community colleges or technical
students switched their ethnic/racial designation t@chools; however, three offer baccalaureate degrees
white, non-Hispanic 4 years later (Pavel and Deynd two, master’'s degrees. Although each tribal insti-
research in progress); however, “those who maintution is unigue, they share certain characteristics:
tained Indian and Native identity had higher grade
point averages and were much more likely to receive Most are governed by boards composed
a degree than those who ‘switched™ (Pavel et al. entirely or primarily of American Indians and
1995, p. 44). Alaska Natives; have student bodies that are
predominantly American Indian and Alaska
Of the nearly 122,000 American Indian undergradu- Native, and are located in isolated areas....A
ates in 1993, 58 percent were women. Some 63,000 primary mission is to reinforce and transmit
went to 2-year colleges; some 59,000, to 4-year-and- traditional cultures. All of the institutions
beyond institutions. Their dropout rate is high—9  offer a practical curriculum geared to con-
percent of American Indians studying for baccalaure- temporary, local needs and are community-
ates earned degrees compared with 24 percent of service oriented (Pavel et al. 1995, p. 51).
whites and 33 percent of Asiafhe High School
and Beyond Senior Cohort Study (1980-1988¢d  Tribal college graduates earn a mean income of
in Wells 1989). $18,000, much higher than that of the majority of
American Indians. About 34 percent of students in
tribal colleges eventually transfer to baccalaureate

8 High school and college counselors often encourage applicants to ... - : .
identify themselves as American Indians or Alaskan Natives to increas#1stitutions, a number of which offer programs aimed

chances for admission or scholarships (Pavel et al. 1995). particularly to serve American Indians.
Figure 3-6. Figurg 3-7. -
Full-time enroliment at 2-year institutions, by sex: Full-time enroliment at 2-year institutions,
Fall 1980-1993 by race/ethnicity: Fall 1980-1993
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See appendix table 3-14. See appendix table 3-14.
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in 2-year institutions went part time in 1993, comparetions than did whites or Hispanics, the group with the
with 41 percent in all institutions, and 25 percent in bateast attrition at the 2-year level. Most students planning
calaureate-and-beyond colleges and universities. (Smcalaureates embarked on a continuous enrollment
appendix tables 3-5 and 3-15.) Since 1980, the percepattern, whereas only one in five students planning asso-
age of part-time students has been up slightly in all instiiate degrees attended for 2 years without interruption.
tutions, in 2-year colleges and in 4-year-and-beyond

institutions. . _After the First 2 Years:
Two-year colleges also play a role in educatin

many future scientists and engineers. Over a third (%ttems of Students Majoring in

percent) of the 639,500 total science and engineerifcience, Mathematics,

graduates in 1991 and 1992 also attended communi . :

colleges, and just under a third (30 percent) of that gro%%d Engineering

earned associate degrees. (See appendix table 3-17.)College attendance patterns are changing. Only
Women baccalaureate graduates were more likely glightly more than half of all enrolled students (both
have attended two-year colleges than men (40 percenhade and female) now follow the formerly traditional
compared with 38 percent). A higher percentage phttern of full-time, uninterrupted 4-year attendance
minority students (39 percent of underrepresentédniversity of Pennsylvania/institute for Research on
minorities and 48 percent of Asians) than whites (38igher Education 1994; NSF 1994, pp. 47-51).
percent) went first to community colleges befor8etween 47 and 50 percent of students from minority
eventually earning baccalaureates in science agoups follow the continuous pattern, compared with 53
engineering. percent of whites.

Two years after beginning their college or universi- Students majoring in science or engineering fields
ty education, students intending baccalaureates were more likely to have followed traditional attendance
more likely to have attended continuously than onggmtterns than students generally, with percentages rang-
aiming for associates. (See appendix table 3-18.) By timg from over 50 percent to almost 75 percent. Because
end of 2 years, almost half of associate degree seekafrsheir time disadvantage (see box below), many stu-
had failed to reenroll after an interruption compared todents with disabilities would have liked to attend inter-
guarter of would-be baccalaureate dropouts. A greataittently; however, financial aid restrictions often man-
proportion of black students dropped out of 2-year instlated full-time attendance.

Students With Disabilities Studying Science, Engineering, and

Mathematics: The Time Disadvantage

Many of the problems experienced by persons witkkducational needs; and time expended in dealing with
disabilities are similar to those of other students irall types of problems” (p. 173).

science, mathematics, and engineering; however, the

difficulties of the former are magnified by what “By the start of junior year,” write Seymour and
Elaine Seymour and Anne-Barrie Hunter (in pressHunter, science, mathematics, and engineering “fac-
identify as a shared “disadvantage of tinfelNearly  ulty have (on a national basis) effectively engineered
60 percent of 65 respondents studying at théhe weeding out of between 40 percent and 60
University of Minnesota’s Institute of Technology percentO (with variations by discipline) of all fresh-
counted among their difficulties struggles with timemen (and of larger proportions of women and stu-
issues. These included “problems of pace; speed dents of color) who had intended to major in these
learning, comprehension, and recall; temporal disrupdisciplines” (pp. 75-76).

tions in mental and physical functioning; time-related

9 Their study, Talking About Disability: The Education and Work schools of engineering; and both the State and the institution have a
Experiences of Graduates and Undergraduates With Disabilities invecord of serving individuals with disabilities better than many others.
Science, Mathematics, and Engineering Majarsalyzed these experi- More undergraduates (44) than graduate students (21) were interviewed,
ences through the eyes of 47 males and 18 females at the Institute fidwever, responses were similar at both levels.

Technology (Minneapolis). Seymour and Hunter chose these 65 students

(plus a small random sample of recent graduates) at this institution for @ percentages based on data from unpublished 1993 Cooperative
number of reasons: among them, students with reported disabilities madiestitutional "Research Program figures (geymour and Hewitt 1994,
up a high percentage of such individuals compared to those in othgr. 37).
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Students With Disabilities Studying Science, Engineering, and

Mathematics: The Time Disadvantage (continued)

Through data gathered in intensive individual and take time out; and to attend school part-time.
focus-group interviews,Talking About Disability Attention to these difficulties wittinvolve
notes, as did an earlier study Seymour coauth¥red, changes in financial aid regulations at state
some of the reasons why many undergraduates drop and national levels (p. 181).
out of science, mathematics, and engineering majors.
Similarly, “the apparent difficulties [science, math-
The performance scores and graduation rates, both @matics, and engineering] faculty face in trying to
terms of percentages finishing and of length of studyistinguish one form of disability from another, in
of individuals with disabilities are similar to those of order to decide whether they should allow some
other science and engineering students in spite of thielaxation of the moral rules [calling for impartiality]
first group’s frequent in-and-out attendance patternsnight be alleviated,” if [faculty] could understand
Further, students with disabilities had often choseulisability as “essentially, a disadvantage of time” (p.
their majors because of “intrinsic interest’—accord-177).
ing to Talking About Leavindithe best predictor of
persistence” (p. 21). Instead, many attempt to distinguish between
“acceptable” and “unacceptable” handicaps. By try-
Undergraduates with disabilities who chose sciencig to apply what they perceive to be fair ruleslto
and engineering majors found “hostile attitudes oktudents rather than by attendingindividual stu-
science, mathematics, and engineering faculty” to bdents’ needs, science and engineering faculty mem-
their most serious problem. In contrast, “There werders sometimes violate institutional provisions for
only a handful of complaints about [other] faculty, justifiable exceptions.
most of whom were reported to be cooperative in fol-
lowing the formal accommodation procedure”Seymour and Hunter conclude that “the greatest
(p. 66). problems of accommodation appear to be problems
of attitude not architecture; not how to adapt facilities
Students with disabilities identified tight finances asor equipment but the willingness to do it” (p. 166).
their next most serious problem, and the effects dfTreating everyone alike,” they continue,
disabilities werehird. A better understanding of the
temporal issues common to students with disabilities that is, in a manner which is in line with the
could help to alleviate some of the problems raised prior educational experience of white male
by both faculty gatekeeping and finances. Respon- students, has unequal consequences for

dents believed that whole groups of students for whom this

treatment is unfamiliar and less appropriate,

some of the rules by which funds—especial- namely, white women, and students of color

ly financial aid—are currently awarded or of both genders.... Students with disabilities

withheld need to be amended to take into inadvertently challenge the traditional sys-

account the kinds of problems which many tem more than any other group by openly

students with disabilities unavoidably face: asking for suspension of, or exemption from,
the need to progress more slowly in their some of its moral rules (p. 76).

degree program than some other students; to

11 Seymour and HewitfTalking About Leaving1994). 12 And, many students with disabilities believe, should....
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Faculty Teaching Undergraduates comparison of enrollment by level suggests that under-
represented minorities quit without completing degrees

Few women and underrepresented minorities fing higher proportions than do white and Asian students.
role models in their science and engineering fieldgsee appendix tables 3-19 and 3-20.) These figures indi-
Among full-time ranked faculty in these fields, womertate only general trends, however, and fail to show the
are only 16 percent and blacks, Hispanics, and Americefiportant effects of in-and-out or part-time attendance
Indians combined only 6 percent. (See appendind transfer students. Minority students dropped out
table 5-27.) between divisions in uneven numbers. Blacks had the
highest rate of attrition. Enrollment percentages of
white, Asian, and nonresident students rose slightly

Students Leaving CO”ege in General from lower division (1991) to upper division (1993).

and Science, Mathematics, and Longitudinal data on science and engineering

Enaineerinag in Particular: Some dropout rates are unavailable, but studies by Seymour
9 g . and Hewitt, 1994 (see box on page 33), Seymour and

Causes—And Some Remedies Hunter (in press, and see box on page 32), and Steele

Persistence is obviously an essential component({295; see box on page 37) offer some insights on attri-
successful completion of undergraduate educatio#Pn in these fields. Many students who enter college
Comparisons of 1991 and 1993 enrollment profiles ffanning to study science, mathematics, and engineering
lower and upper divisions respectivilyby sex and change their plans. An analysis of information from
race/ethnicity, indicate changes in the composition gfdergraduates on seven college campuses who
student groups, changes that would not happen if 8witched out of such majors—and others who persist-
groups progressed at identical rates. Although enroﬁd—ldentlfled 23 factors InfluenCIng such decisions

ment of all minorities in higher education is up overal(S€ymour and Hewitt 1994). Despite many concerns
shared by both men and women, substantial differences

by gender suggest that they approach college with dif-

13 | ower division students (sometimes called freshmen and sophomor ; ; _
formally matriculated, have earned fewer than half the number of crecﬁf?rent_ goals and experience their undergraduate educa
needed to graduate, usually under 60 hours in a 120-hour degree progrii®n dlfferently.

Upper division students (sometimes called juniors and seniors) have earned ; ; :
more than half of the necessary credits but have not yet graduated. These cat- The students who switched agreed On_ their tOp five
egories apply only to baccalaureate students in genéral and can only sug@serall concerns, but men and women differed on the
changes In the status of particular students.

Text table 3-1.
The top 10 reasons why women switched out of their science and engineering majors and
the comparative rankings of men who switched: 1994

Rank importance Percentage of students
among students switching majors
switching majors who cited issue
Women Men Women Men

Reasons for choice of science, mathematics,

and engineering major prove inappropriate . ............. 1 2 91.4 74.2
Poor teaching by science, mathematics, and

engineering faculty. . . . ... ... . 2 1 89.2 92.1
Inadequate advising or help with academic problems ........ 3 3 83.9 68.5
Non-science, mathematics, and engineering major

offers better education/more interest .. ................. 4 5 60.2 57.3
Lack of/loss of interest in science, mathematics,

and engineering: “turned off by science”. . .. ............. 5 4 58.1 61.8
Rejection of science, mathematics, and engineering

careers/associated lifestyles. . .. ...................... 6 11 49.5 37.1
Inadequate high school preparation in basic

subjects/study skills . . . . ...... ... .. 7 8 40.0 41.6
Science, mathematics, and engineering career

options not worth effortto getdegree . ................. 8 7 38.7 48.3
Curriculum overloaded, fast pace overwhelming ............ 9 6 37.6 53.9
Discouraged/lost confidence due to low grades in

CANlY YEAIS. . . e 10 13 36.6 31.5

SOURCE: Seymour and Hewitt 1994, pp. 258—259.
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rank of their importance. Nine out of 10 of those wh@qsitive Patterns for Women,

left science, mathematics, and engineering were cogpd ted Mi iti
cerned about pedagogy; however, men and wom errepresented Minorites,

defined good teaching differently. Even women witlind Students With Disabilities
good academic records often felt their academic perfoy- . .

mances were not “good enough,” unless they had a ;?Q_SC|en§:e, Mgthematlcs,
isfying personal relationship with one or more of theiand Engineering

teachers. Unfortunately, such relationships were report-

ed to be rare. (See NSF 1994, p. 46, and text table 3-1 Some colleges and universities do better at encour-
for details.) ' T aging women, underrepresented minorities, and students

o : with disabilities to enter—and stay—in undergraduate
Striking dlffe'rences appear among reasons Why Sté"éience and engineering programs than others. Helpful
dents from particular ethnic/racial groups left scienc

. . ; 2 NCEsr all three groups are active support groups, encourag-
mathematics, and engineering. Minority and majority,, fessors, and peer and faculty mentors. (See Fuller

students differed about their reasons for switchingggl. Rosser and Kelly 1994; Fort 1995: Stern and
Students of color tended to blame themselves fef,mmers 1995.) ’ ’

switching, whereas white students more often pointed to
institutional failures. For example, white students com-
plained of poor teaching and curriculum overload mol/omen
than twice as often as did minority students. Many

minority students reported that they had been “...0V&L, o and engineering women PhDs are also the origin of
encouraged to enter technical fields for which they wejge,) o undergraduate degrees in those fields.
underprepared.” These findings suggest a need for be{igi ersities granting significant numbers of degrees to
presentation of what science, mathematics, and engjsmen in science and engineering fields between 1989
neering majors and careers require. (See NSF 1994504 1993 at both the undergraduate and doctoral levels
48 and text table 3-2.) include the University of California, Berkeley; Cornell
University (Ithaca, New York); the University of

Some institutions graduating large numbers of sci-

Text table 3-2.
The top 10 reasons why minority undergraduates switched out of their science and engineering majors and the
comparative rankings of whites who switched: 1994

Rank importance Percentage of students
among students switching majors
switching majors who cited issue
Minority White Minority White
Non-science, mathematics, and engineering major offers
better education/more interest. . .. ............ ... ..... 1 2 36.5 42.0
Reasons for choice of science, mathematics, and engineering
Major prove iNappropriate . . . ... ....ccvvveeeeeenne... 2 15 34.6 6.1
Shift to more appealing non-science, mathematics, and
engineering career option . . . .. ... ... 3 6 32.7 22.9
Conceptual difficulties with one or more science, mathematics,
and engineering subject(s) . . ..... ... 4 16 30.8 5.3
Lack of/loss of interest in science, mathematics, and
engineering: “turned off by science”. . . ................. 5 1 28.9 48.9
Rejection of science, mathematics, and engineering
careers/associated lifestyles . .. ...................... 6 4 26.9 29.8
Inadequate high school preparation in basic
subjects/study skills .. ....... ... . . . . 7 10 25.0 10.7
Discouraged/lost confidence due to low grades
iNearly years . ... ... 8 6 23.1 22.9
Poor teaching by science, mathematics, and
engineering faculty . . ........ ... ... ... ... .., 9 2 211 42.0
Curriculum overloaded, fast pace overwhelming ............ 10 3 19.2 41.2

SOURCE: Seymour and Hewitt 1994, p. 373.
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Choosing and Leaving Science in Four Highly Selective Institutions

A study seeking to discover some of the causes dfowever, as a factor” leading to high attrition in cer-
initial interest in—and attrition from—the natural tain other science fields (p. 513, 528).

sciences and engineering among 5,320 students

entering Brown University, Cornell University, Science majors responding to a questionnaire
Dartmouth College, and Yale University in 1988administered in 1991 showed that many of them find
found that, except for women’s dislike of competi-the instruction to be “too competitive,” to offer “too
tive educational environments, gender had littlfew opportunities to ask questions,” and to be pro-
impact on either choice of or persistence in most sciided by professors who “were relatively unrespon-
ence and engineering majors. In mathematics argive, not dedicated, and not motivating” (p. 513).
computer sciences, women did persist less success- _

fully than men (Strenta et al. 1994, p. 513, 528)Although most of the students who left science and

Nonetheless, “in every field of natural science andngineering did so because of the positive attractions

engineering,once science grades in the first twoOf other fields, many criticized the coursework as too

years were taken into accougender was not a fac- hard, the instruction as inferior, and the atmosphere

tor in persistence” (p. 529, italics added). as excessively competitive. Except for the latter per-
ception, women'’s classroom experiences were rated

The study also found that, although 35 percent ofbout as unpleasant as men’s.

women compared with 49 percent of men expressed ;

initial interest in science, “once preadmission meaJO encourage more women to enter science, the

sures of developed abilities—][test scores and scitudy recommends providing

ence grades]—were taken into account, ...gender e confidence-building exercises such as research

added little” to such a choice (1994, p. 513). Of the  assistantships and mentors

2,276 students initially interested in science (from a * advice to secondary schools as to what prepa-

pool of 5,320 matriculants at the four institutions), ~ 'ation Is necessary

_+‘"agrading system whereby talented and hard-
40 percent eventually dropped out, and smaller pro working science students have at least the same

portions of women (48 percent) than men (66 per-  chance of earning decent grades as all other stu-
cent) persisted. The “most significant cognitive fac-  dents have” (p. 544)

tor” for both men and women predicting attrition

was poor grades in lower division science classeghe researchers also believe one approach to be “coun-
With grades held equal, women stayed in their biolterproductive: Namely, to emphasize the unproven alle-
ogy, engineering, physics, and chemistry majors agation that science faculty are making the lives of
often as men; “gender added strongly to gradesyomen in science especially unpleasant” (p. 544).

Michigan; the University of California, Los Angeles; thecally black colleges and universitiésontinue to play

University of lllinois at Urbana—Champaign; and then important role in the production of bachelor’s degrees
University of Wisconsin, Madison. Joining this grougearned by blacks, despite the growing diversity of the
among the top 10 baccalaureate institutions of femaiation’'s campuses. Hispanics are most likely to attend
science and engineering PhDs during this period wegelleges and universities in regions of the country where
Pennsylvania State University, the University ofhey form a large percentage of the population:
California, Davis; the University of Maryland; andCalifornia, Texas, Florida, and Puerto Rico, cultures
Rutgers University (New Jersey). (See appendix tablewhere they sometimes are not a minority. (See NSF
21, and for other institutions producing significant numt994, pp. 245-246.) And a significant percentage of
bers of female doctorates in science and engineering, #@eerican Indians also study at institutions in regions of
appendix table 4-25.) the country where they are concentrated by population:

Minorities

Some colleges and universities educate a diSprop 14 of the more than 150 postsecondary institutions founded during the years

tionately large share of undergraduate members of legal segregation, 106 were open in 1994. Located largely in southern and
. . . ... . . .border states, most offer baccalaureates—19 provide associate degrees only
racial/ethnic minorities. For example, America’s histOriand a handful, graduate awards (Trent and Hill 1994).
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A Burden of Suspicion: How Stereotypes Shape the Intellectual Identities

and Performance of Women and Blacks

Claude M. Steele’s research on the “troubling lackcould ‘wallow in the grossest ignorance of Greek™
of persistence of women in advanced quantitativécited in Steele in press).
fields and the underperformance of African
Americans in schooling more generally” (1995, p.Steele and his colleagues support their theories about
2) has led to his theory that “stereotype threat” andtereotype threat and disidentification with regard to
“disidentification” are possibly among the causes ofvomen and mathematics through altering the instruc-
these academic failings. tions under which men and women tookshenedif-
ficult test: “Women performed worse than men when
Steele defines stereotype threat as “apprehensidihey were told that the test produced gender differ-
over possibly self-fulfilling negative stereotypesences... but they performed equal to men when the
about one’s group or about being judged” in theitest was represented as insensitive to gender differ-
terms (p. 2). He summarizes, “This threat amountences. With Joshua Aronson, Steele experimented
to a jeopardy of double evaluation: Once for whatwith black and white students on anothgletest,
ever bad thing the stereotype-fitting behavior or feaalso difficult, of verbal ability. When the test was pre-
ture would say about anyone, and again for its corsented as a test of intellectual ability, blacks respond-
firmation of the bad things alleged in the stereoed by underperforming. When it was said to be “abil-
type” (p. 12). His research shows that taking diffi-ity nondiagnostic™—as a problem-solving task unre-
cult standardized tests in subject areas in which thelated to ability—black and white performance was
abilities are “negatively stereotyped” can threaterequal (p. 22). In another test, when blacks were asked
able women and blacks, and that this state “dramate list their race, they again underperformed whites;
ically depresses their performance” (p. 2). the two groups’ performance was about equal when
the race question was not asked.
Laboring under such negative stereotypes can “fre-
guently cause school disidentification’—that is, Studies and programs designed by Steele and others
women and/or blacks can drop out and/or refuse tshow that “wise” educational environments (p. 29)
internalize subjects they think the majority expectcan overcome both stereotype threat and disidentifi-
them to fail. Notes Steele, cation. Stressing that “stigmatization is situation-
specific, less something that marks a person across
I did this with the baritone horn in the gl sjtuations than something that—stemming from
eighth grade. After the band instructor told  gpecific negative stereotypes—devalues groups in

me, as | was going on stage with the band, it 1At ”
that | could hold the homn but that | didnt | SPECIfc situations,” Steele recommends

have to play [it], | began to realign my self
view so that competence on that horn would
not be an important basis of my self-esteem.
| looked for other identities.... This normal
process of identity formation and change
can be pushed into use as a defense against
the glare of stereotype threat. It is, of course
a costly defense,... [which may] undermine
the capacity for self-motivation that is part
of having an identified relation to a domain  Following these principles, Steele and his col-
(p. 4). leagues implemented a program at the University of
Michigan that reversed most of the underachieve-

Steele elaborates through reference to Williamyent patterns and high dropout rates of black first-
James'’s description of the development of the selfaar students. Concludes Steele:

as a process of picking from the many possibl

those “on which to stake one’s salvation” (cited inpredicaments like [stereotype threat and disidentifi-
Steele in press). Once a self has been identifieghtion] can be treated, intervened upon, and it is in
with, overall esteem “becomes hostage to it in thaghis respect that | hope the perspective taken in this
success in the domain makes one happy.” To illusypalysis offers hope, and some early evidence, that

someone knew more psychology than he, but that heave recognized (p. 38).

 optimistic student-teacher relationships
nonjudgmental responsiveness
imputing ability

challenge, not remediation

stressing intelligence’s expandability
group study
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Oklahoma, California, and Texas. (See NSF 1994, ppngineering are a small proportion of the total number of

249-251)) institutions in this country which award [such degrees],
Thirty percent of the black students who receiveget they play a prominent role in educating African-

bachelor’s degrees in science and engineering in 198@&erican scientists and engineers” (Trent and Hill

earned them at historically black colleges and univerdi994, p. 72). Between 1986 and 1988, historically black

ties, up slightly from 29 percent in 1985. (See appendévlleges and universities were the baccalaureate-level

table 3-22.) Engineering was responsible for most of thestitutions of 29 percent of blacks earning doctorates

gain. The fraction of engineering degrees to blacks frofp. 77).

historically black colleges and universities increased

from 22 percent in 1985 to 27 percent in 1993. Chan@gudents With Disabilities

varied across fields: in physical sciences, the percentage e

of blacks earning bachelor’s degrees at historically black . Undergraduates with disabilities attend colleges and

colleges and universities rose between these years frgmversmes of all types in all parts of the country. Some

44 t0 47 percent, whereas in mathematics the percentigo! at disability-specific institutions or ones with pro-
fell slightly from ’50 to 48 percent grams designed particularly to assist students with a par-

“The 80 [historically black colleges and universi-ﬁcu'ar disability. The only dedicated, federally funded

. . ) . ; institutions serving persons with particular disabilities
ties] which award bachelor's degrees in science a e two institutions for deaf and hard-of-hearing stu-

Minorities in Science at Four Highly Selective Institutions

Another study of science and engineering majats ments of their majors. “If equal developed ability
the four highly selective institutions considered in thepredicts equal persistence, unequal developed ability
box on page 36, this time focusing on non-Asiarpredicts differential persistence,” and whites and
minorities—except for American Indians—finds Asians typically have better science and mathematics
that, unlike women, minorities afat least as inter- preparation than underrepresented minorities (p. 4).
ested in pursuing science as whites” (Elliott et al‘Hispanics appear to have persisted more, and blacks
1995, p. 1). The researchers conclude that “the chidgss, than [high school test scores and science grades]
problems for non-Asian minority students aspiring tamight have indicated” (p. 13). Still, “preadmission
science majors would appear to be not institutionatariables accounted for a significant fraction of the
racism, but rather a relative lack of preparation angtariance of persistence decisions, and ethnicity did
developed ability” (p. 40). not” (p. 13).

“Despite relative deficits in scores on measures ofThe gap in developed ability between the white-
preparation and developed ability, blacks entered coAsian majority and non-Asian minorities, especially
lege with strong interest in majoring in science,” theyblacks, especially in science, results from institution-
write (p. ii). Blacks had the highest attrition (66 per-al policies of preferential admissions from pools
cent), however; whites and Hispanics were near thdiffering in measures of...achievement at the point of
average of 40 percent; Asians were lowest (30 peentry into higher education” (p. 35). Under-
cent). The researchers also found that ethnicity “didepresented minority students may decide that the
not add significantly to ability and achievement vari-cost, however serious, is worth the education they
ables in predicting attrition,” and they uncoveredreceive. But selective majority white institutions
“almost no evidence of any sense of racial or ethnicould usefully assist underprepared minority students
discrimination” (p. ii). in a number of ways, including

« offering voluntary intensive mathematics and
Responses of students originally intending a science  science courses to students interested in science
and engineering major suggest that ethnicity did with Scholastic Aptitude Test mathematics
make a difference, however, in a number of areas, scores below a certain level
including background, budgeting of time, reasons for « encouraging during this period the growth of a
attrition, and attitudes toward the academic environ-  community
« linking students with mentors
* providing internships

15 The sample was 3,534 whites, 582 Asians, 355 blacks, and 216 « and—as for women—encouraging group study
Hispanics enrolled in 1988. Researchers excluded American Indians from

the analysis because of the small numbers involved—of the 34 matricu- and prOV|d|ng. adyme to hlgh schools about
lating, only 9 expressed an initial interest in science. what preparation is necessary.
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dents—Gallaudet University (Washington, D.C.) and th€he Opposite of Attrition: Switchers Into
National Technical Institute for the Deaf (New York)Science and Engineering
Both receive substantial Federal funding; the U.S. _ _ )
Government also supports four programs for deaf and Although many adolescenitsseinterest in science,
hard-of-hearing students within postsecondary institiPathematics, and engineering after the sophomore year
tions serving all student§.About half of the Nation's in high school, data also indicate that a significant num-
undergraduate institutions, however, enrolled at least op@r switch intothose fields during their undergraduate
student who self-identified as deaf or hard of hearif¢gars. Analysis of longitudinal data examining interest
between 1989 and 1993 (U.S. Department of Educatigid enroliment over time show that:
National Center for Education Statistics 1994). Nearly 60 percent of those who eventually went

At all educational levels, students with disabilites 0N to major in [science, mathematics, and engi-
may request and can receive accommodative support neering] had no plans to do so when they were
from individuals, programs, offices, policies, and equip- Nigh school sophomores. Indeed, nearly as
ment designed to give them equal access to educational many students decided to major in [science,
opportunity. A number of colleges and universities Mathematics, and engineering] after their
advertise assistance to students with learning disabili- SOphomore year of college as stayed with a deci-
ties, the fastest growing group among students with Sion to major in [these fields] as high school
disabilities, to enable them to learn in regular campus Sophomores. This finding suggests that educa-
curriculumst? tors concerned about the development of scien-

Supportive educational environments comprising tists, mathematicians, and engineers for the
help and encouragement from family members, friends, future need to look to other fields and help
teachers, other persons with disabilities—mentors, Smooth the transition of students from one
advocates, and advisers—are the “most important fac- major to another (NSF 1993, p. 13).
tors encouraging students with disabilities to progress in More men immigrate into science fields than do
science and engineering (or any fielth Nonetheless, women, according to Strenta et al. (1994). Ninety-five
recent strides forward in assistive technology, whicfomen and 165 men switched into science between
often break down centuries-old barriers to access, “ha¥888 and 1992 at the four highly selective institutions
really exploded in certain fields. Perhaps the mo#tey studied (p. 525). The recruits are often strong stu-
important of all has been the computer. People with ddents: they “averaged 3.24 in their science courses dur-
abilities who previously might have been unable to 489 the first two years, while students who were initial-
active in certain disciplines now can—because compty- intérested in but left science had a corresponding
er literacy is bound to be involved somewhere” (Sterdverage of 2.63" (p. 526).
guoted in Timpane 1995, p. 1796). .

Not only is technology improving assistive device§sraduation: Degrees
for individuals with disabilities, but also recent legisla-
tion, particularly the Technology Act of 1988 (reauthoAssociate Degrees and Certificates
rized in 1995), has increased access to such technology. , _
(See appendix A Technical Notes on “Information on Associate degrees offer one measure of comp!etlon
Persons With Disabilities” and appendix table 1-1.) for cou_rses_of stuqu below the baccalauree_\te. All higher

education institutions may award associate degrees;

however, they usually complete courses of study only in
2-year colleges, and many students who do preliminary
work there choose to transfer to baccalaureate-and-
16 Gallaudet enrolls students at all undergraduate and graduate leve)Ove institutions without earning degrees. Hence,
whereas the students at the National Technical Institute for the Deaf can e@{mpout rates for 2-year institutions often lack the sig-
certificates, diplomas, or associate degrees, often then transferring to Iis,. . .
enfolding university, the Rochester Institute of Technology, or elsewhere féilficance of attrition before the baccalaureate—failure

baccalaureate and/or graduate study. In addition, a number of institutiofg reenroll may mark an educational transition forward
provide special programs for deaf and hard-of-hearing students: the

California State University at Northridge has federally funded programs &Ather than a loss.

all degree levels; the Postsecondary Education Consortium (Tennessee) NMore than a third of the students who eventually go
offers undergraduate degrees and below; the Seattle Community Coll

(Washington) and the St. Paul Technical College (Minnesota) give assoca%ﬁo science and engineering fiel_ds begin their education
degrees. in 2-year colleges. (See appendix table 3-17.) Just under
17 College directorios list —_ " t o a third of these students in 2-year colleges transfer after
ollege directories list many Institutions wi programs to enable suc H H . _thi

students to participate in regular coursework. (See, for example, Mangru%f’?‘mmg an associate degree, more than tWO thirds gc_) on
and Strichart 1994, and Kravets and Wax 1995.) without one. The number of students earning associate

degrees in science and engineering fields declined
18 Virginia W. Stern, Director of the American Association for the etween 1985 and 1993; over 16,000 fewer degrees

Advancement of Science Project on Science, Technology, and Disabili&, . . .
(Washington, D.C.), personal communication, 25 October 1995. ere awarded in 1993. American Indians, however, con-
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women tended to follow the pattern for all women, but

Figure 3-8. percentages are higher for those underrepresented.
Associate degrees to minorities in science and
engineering, by race/ethnicity: 1985 and 1993 Baccalaureate Degrees
' In 1993, 1,179,278 bachelor's degrees were award-
Asian B1985 ed in all fields. Women received more than half of the
W1993 total number, as they have since 1982. (See appendix
'J table 3-24.) Their share has continued to increase; by
Black 1993, women earned 641,742 bachelor's degrees (or

over 54 percent). Of the total baccalaureate degrees
awarded that year, 31 percent were in science and engi-
neering fields. (See appendix table 3-25.) In those fields

combinedwomen earned 45 percent of the bachelor’s
American degrees granted in 1993, up from 25 percent in 1966.
indian (See appendix table 3-24 and figure 3-9.) In the com-

. - - - - bined science fieldslone, however, women earned
1,000 2,000 3,000 4,000 5,000 6,000 more than half the degrees (51 percent).

In most science and engineering fields, the fraction
of degrees going to women increased between 1983 and
1993; however, women earned fewer than half the bach-

tinued to earn an increasing number of associa‘ﬂﬁr’S degrees in all these fields except in psychology—
degrees. (See appendix table 3-23 and figure 3-8.) Where their representation went from 68 percent in 1983
In 1993, underrepresented minorities earned 9,989 73 percent in 1993—sociology (68 percent) in 1993,
associate degrees in science and engineering (16 [@d biological science (52 percent). (See appendix table
cent), up from 9,076 in 1985 (12 percent). (See appeh26.)
dix table 3-23.) They were more highly represented in The proportion of women declined between 1983 and
some fields than in others. In the two fields awarding 77993 in three fields. The proportion of women earning
percent of the science and engineering associdt&chelor's degrees in computer science decreased from
degrees, however—computer science and engineer3® percent in 1983 to 28 percent in 1993; in economics,
technology—they earned only 22 percent and 14 pehe percentages slipped from 32 to 30; and in sociology,
cent, respectively. the percentages decreased from 70 to 68. On the other
Women made up almost 47 percent of students earand, women went from 12 percent of the oceanography
ing associate degrees in 1993, excluding engineeridggrees in 1983 to 27 percent 10 years later. Women
technology (the most populous science field at this levedarned more baccalaureates in mathematical sciences
Including the 38,473 degrees in engineering technologlian in 1983 but fewer in computer sciences.
women’s representation sinks to 25 percent. Minority Women earned low but growing proportions of engi-
neering degrees (going from 13 percent to 16 percent over
the decade) and earth, atmospheric, and oceanic sciences

Hispanic

See appendix table 3-23.

Figure 3-9. (from over a quarter to under a third of the field). (See
Bachelor's degrees in science and engineering (S&E) appendix table 3-25.) For men, on the other hand, engi-

fields and in non-S&E fields, by sex: 1966-1993 neering was the second most popular field, trailing social
500,000 sciences in number of degrees awarded. Women made the
Non-S&E Women biggest gains in chemical engineering (from 21 percent to

/ 32 percent) and in civil engineering (from 14 percent to

400,000 18 percent). (See appendix table 3-26.)

$ /%&EME” » In 1993, U.S. citizens and foreign students on per-
S 300,000 = — _c” manent visas earned 1,122,276 bachelor's degrees.
b ) Underrepresented minorities earned roughly 12 percent
g [ . e=%.. S&EMen __ of all bachelor's degrees, the same percentage they
Sl =y Bt T earned in science and engineering combined. The num-
L // ber of degrees awarded to blacks, Hispanics, and

100,000 American Indians has been rising. (See figure 3-10.) In
/S&EWO"‘E” 1993, underrepresented minorities earned 41 percent
ol more bachelor’s degrees in nonscience and engineering

fields than in 1985. The proportion rose faster in science
and engineering—they earned 47 percent more degrees
than they did 8 years earlier.

1966 1969 1972 1975 1978 1981 1984 1987 1990 1993
See appendix table 3-26.
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In the last decade, although all minorities have steadi-.

ly increased their share of bachelor's degrees in scien gchelor.s degrees to minorities in science and

and engineering? important difference®monggroups  engineering fields, by race/ethnicity: 1985-1993
and, by gendenvithin minorities are evident. (See text

table 3-3 and appendix table 3-28.) Although Asians’ 25,000
share of bachelor’'s degrees was greater than their propor-

tion in the population, blacks, Hispanics, and American 20,000 1
Indians continued to be underrepresented. Asians, whap
constitute 3 percent of the population according to Censys 15,000 1

ure 3-10.

Bureau data, earned 7 percent of science and engineerihg [ ceaaem====="""" Hispanic
baccalaureates in 1993. Blacks (about 12 percent of thie 10,000 1
population) also earned 7 percent of the degrees. £

In 1993, women earned 108,958 more baccalaureatés 5,000 {
than men (5 percent), and they also earned the majority of | _____ Americanindian __ ___ __ _
degrees in science fields. Underrepresented minority 0 . — .
women continued to earn more degrees than black, 1985 1987 1989 1991 1993

Hispanic, and American Indian men. So few minority

women earned engineering degrees, however, that th@yTe: Data are for U.S. citizens and permanent residents only.
remained underrepresented among students achievifit] 2PPend table 3-27.

baccalaureates in scienard engineering combined.

Text table 3-3.
Percentage of science and engineering bachelor’'s degrees earned by women,
by race/ethnicity—U.S. citizens and foreign students on permanent visas only, 1993

Race/ethnicity Al Science Science Engineering
baccalaureates and engineering
All students 55 45 51 19
White 54 44 49 15
Asian 51 42 50 20
Black 63 59 62 32
Hispanic 59 50 56 21
American Indian 57 51 54 19

See appendix table 3-28.
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